Cecal cultures taken over a 1-year period from 600 turkeys at a poultry processing plant were all positive for Campylobacter fetus subsp. jejuni. Swabs of the cloaca and of fresh feces were likewise all positive. Of 33 freshly dressed turkey carcasses, 94% were positive before chilling in tanks of chlorinated ice and water; 34% of 83 carcasses were still positive after overnight soaking in the tanks. Increasing the chlorine content from 50 to 340 ppm (50 to 340 ,g/ml) did not cause a decrease in the number of positive carcasses. C. fetus subsp. jejuni was isolated from wastewater gutters as well as from chutes and conveyor belts in the packaging room. Water samples from the five water treatment lagoons for the plant were all positive for C. fetus subsp. jejuni while the plant was in operation, but 4 days after the plant closed for the winter, all water samples were negative.
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Campylobacter fetus subsp. jejuni has been isolated from stools of 3 to 14% of unselected patients with diarrhea in several industrialized countries and is now recognized as a common cause of enteritis in humans (1, 5, 6, 22) . The organism has been isolated from the intestinal tracts of numerous wild and domestic mammals and birds (3, 7, 12, 19, 20) . Poultry have been implicated as a source of Campylobacter infections in humans (5, 10, 11, (14) (15) (16) 18) , and C. fetus subsp. jejuni has been isolated from the intestines, carcasses, and processed meat of chickens (5, 9, (14) (15) (16) (17) (18) . We conducted the present study to 5% sheep blood, and the same concentrations of the anti-VOL. 13, 1981 microbial agents found in Campy-thio (1). Ail plates were streaked for isolation (four-quadrant technique) and incubated for 48 h at 420C in an atmosphere of 5% oxygen, 10% carbon dioxide, and 85% nitrogen. C. fetus subsp. jejuni was identified by techniques described previously (1).
Ten dressed toms were tagged and cultured both before and after chilling to correlate the effects of chlorine on individual birds. The chlorine content of the ice and water used for chilling was tested on multiple occasions by the Colorado State Health Department with an amperometric titrator (Fisher Scientific Co., Pittsburgh, Pa.) (4). On 1 day, the chlorine content of a chill tank was increased to 340 ppm; 20 processed turkey carcasses were chilled in this tank overnight as usual and then cultured on the next day.
Multiple water samples were taken from each lagoon, both during processing and again in January, as the plant shut down for 2 months. Also, samples of chlorinated water from the chill tanks were taken. Each 30-ml water sample was filtered through a 0.22-gn membrane filter (Millipore Corp., Bedford, Mass.) which we then cultured by pressing it several times onto a plate of Campy-BAP. This material from the filter was then streaked in three directions for maximum separation of colonies and incubated as described above. On day 4 after the plant shut down for winter, five sediment samples (approximately 0.3 g each) from the lagoons were directly plated onto Campy-BAP and incubated as described above. Table 1 shows the isolation rates of C. fetus subsp. jejuni from turkey samples and from environmental samples at the processing plant. Overnight chilling of carcasses in chlorinated water reduced the rate of isolation from 94 to 34%. Also, positive swabs taken from carcasses before chilling grew a median of 2+ colonies (first quadrant confluent or almost so; 23 colonies in the second quadrant, but <3 colonies in the third quadrant) per plate, whereas positive swabs from chilled carcasses grew a median of only 1 colony per plate. Five 30-ml samples of Of the 10 toms tagged and cultured before and after chilling, all were positive before chilling, and 4 remained positive after chilling.
RESULTS
On one occasion, 9 of 20 turkeys (45%) were stili culture positive after soaking overnight in ice water with a chlorine content of 340 ppm.
All water samples from the five water treatment lagoons were positive for C. fetus subsp. jejuni while the plant was operating. Each 30-ml water sample produced numerous colonies of the organism, but accurate counting was not possible due to spreading of the Campylobacter organisms and to masking by other organisms growing on the plate. Campylobacter organisms were not isolated from any of 10 water samples or 5 sediment samples by the 4th day after the plant closed in January.
DISCUSSION
The extremely high isolation rate (100%) of C. fetus subsp. jejuni from turkey cecal specimens is comparable to rates reported for chickens (68 to 87%) (5, 9, 15, 17) . Despite the different techniques used to quantitate organisms in cecal samples, our previously reported mean of 2. (9) . These rates of isolation of Campylobacter are much higher than rates reported for Salmonella in poultry (both chickens and turkeys), whether one compares initial sampling of intestinal contents before processing or swabs of the carcasses taken after processing (8, 13) . Why such a high carrier rate of C. fetus subsp. jejuni is seen in turkeys and chickens is not known. The organism propensity of the organism for wild (12, 19) and domestic birds in general may be related to the high body temperature of birds (42°0), which corresponds to the optimal temperature for growth of C. fetus subsp. jejuni in laboratories.
The survival of even small numbers of Campylobacter on turkey carcasses soaked in chlorinated water seems to conflict with data from this laboratory in which 0.625 ppm of chlorine completely killed a suspension of 107 colonyforming units of C. fetus subsp. jejuni per ml in Further studies are needed regarding the virulence for humans of C. fetus subsp. jejuni from turkeys and chickens, the minimal cooking time and temperature required to kill the organism in poultry, and techniques to further decrease contamination levels in processed poultry.
